Loss of histone H2AX increases sensitivity of immortalized mouse fibroblasts to the topoisomerase II inhibitor etoposide.
In mammalian cells, the H2AX histone is rapidly phosphorylated upon the induction of DNA double strand breaks and promotes their repair, which is required for preserving genomic integrity. Etoposide is an inhibitor of DNA topoisomerase II, which causes DNA breaks and induces H2AX phosphorylation. To elucidate whether H2AX may affect cellular sensitivity to etoposide, we studied the response to this agent in immortalized embryonic fibroblasts derived from H2AX knockout mice. Clonogenic assays in cells treated with the drug revealed a greater sensitivity of H2AX null cells compared to wild-type cells, possibly due to the persistence of a higher number of DNA breaks, as detected with the comet assay. In both cell lines, etoposide induced micronuclei formation and nuclear fragmentation; however, in H2AX deficient cells nuclear fragmentation was observed at a lower drug concentration. Flow cytometric analysis showed that etoposide induced a G2/M cell cycle arrest in both cell lines, which occurred at lower drug concentrations in H2AX deficient cells. G2/M arrest was paralleled by an accumulation of cyclin A and cyclin B1, suggesting that treated cells are not able to complete cell cycle correctly and undergo cell death. Taken together, our observations suggest that H2AX takes part to the cellular response to etoposide and confirm its role in the maintenance of genome stability.